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ApplNo.: 10/665,339 a« . , 

* _ .. Atly.Dkl.UCFr397.ClE 

REMARKS/ARGl/MENTS 



Favorable consideration of this application is respectfully requested. Applicant 
has amended claims 1. 13-23 and 25. Favomblc reconsideration of this application is. 
consequently, earnestly solicited in view of the following remarks. 

Applicant thanks Examiner Angebramidt for the telephone interview on June 26 to 
discuss draft amendments to claims I and claim 13 to overcome the cited Gaissinsky, 
BiJdiarcv and Araujo references. Applicant further thanks the Examiner for the courtesy 
copy of the ItUervicw Summary for use in responding to the pending office action. 

While an agreement was not reached in regaid to tlio claims, suggestions for 
amendments were discussed and will be considered as long as a basis for the amendment 
is found in the original application. Applicant agieed to submit a Glebov publication from 
1 984 which is attached herewith. 
35U.S.C. 112 Rejections: 

Claims 1^25 were rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctively claim the subject matter 
applicant regards as the invention. 

Claims 1, 13, 15 and 23 have been amended to clarify that the subject matter 
Applicant regards as the invention. 

Claims 15-22 were rejected because they claim an apparatus not an optical 
element. Tlie preamble of claims 15-22 have been amended to recite an apparatus, not an 
optical clement. 
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Claim 25 was rejected because il i$ unclear what a mux/denmx device is. Claim 
25 has been amended to clarify that the device is a multiplexer/demultiplexer. 
Mux/demux is a commonly used abbreviation used especially in the art of electronics and 
telecommunications for multiplexer/demultiplexer. For example see U.S. Patent No. 
6,034,968 (Abstract). A copy or the abstract is attached herewith, 

35 U.S.C. 102(c) Rejection: 

Claims 13 and 15-20 were rejected under 35 U.S.C, 102(c) as being fully 
anticipated by Gaissinsky ct al. (U.S. Patent Application No. US-2003/0015509). 
Kxamincr alleges that *509 discloses all of the limitations of claims 13 and 15-20. 

The Ciaissinsky patent has nothing common with phase (refractive index 
modulation) hologram recording by external source of UV or visible radiation. First, 
Gaissinsky is directed to producing laser-induced breakdown in the bulk of a 
photosensitive glass. Breakdown results in hot plasma generation in focal spot. Further 
thermal development results in coloration of UV exposed volume in accordance with old 
Corning patents. 

Claims 1-^5, 10-13, 15-21 and 23-24 were rejected as being fully anticipated by 
Bukharev et al. and claims 15-20 were also rejected as being fully anticipated by Araujo 
ct al. (U.S. Patent No. 4,125,404). 

Bukharaev's publication described amplitude holograjn recording by bleaching of 
color centers in glass. This hologi-am results from modulation of absorption coefficient of 
glass but not modulation of refractive index as in die subject invention. Such amplitude 
holograms have theoretical limit of diffraction efficiency at 4% and therefore cannot be 
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used for high efficiency holographic elcmcni5 fabrication which is discussed in the 
subject application. 

Araujo's patent describes a photochromic glass which changes its absorption 
coefficient under exposure to visible and UV radiation. This glass can be used for 
amplitude hologram recording with diffraction efficiency not exceeding 4% and cannot 
be used for hologiaphic optical elements. 

Tlic present application uses the same type of glass that was studied in a number 
of patents and publications made at Coming and other research groups. The same 
procedure of UV e;q)osure and tliermal development as was described in previous 
publications is used and the present invention has the same spectral region of 
photoscjisitivity determined by absotplion band of Ce(3+) and the same chemical 
reactions occur. 

However, there are several differences which enable recording of higli efficiency 
pliasc holograms (refractive index change with minimal coloration) in the Glcbov patents 
and patent applications contrary to recording of images (color change wMch means 
absorption and/or scattering change) as described in other pubUcations. 

Ti\e first difference is the basic of the first Glebov patent (U. S. Patent No. 

O 

6,586,141 Bl. July 1, 2003). This patent teaches that decreasing of concentrations of T 



impurities of iron and heavy metals results in decreasing of refractive index in UV 
exposed areas alter tliermal development with minimum coloration. This effect enables a 
procedure of high efficiency hologram recording. This feature of photo-thenno- 



crystalhzaUon was not disclosed by Gaissinsky ('059), Bukbarcv publication, or Araujo jS 
*404. 
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The second basic difference which is the core oflhe present appUcation is that a 
spectral region ofphotosensitivity by two consequent exposures of PTR glass to radiation 
with different wavelengths was changed. The first exposure in the same U V region tiiat 
was exploited in previous art including U.S. Patent No. 6,586,141 issued to Glebov on 
July 1, 2003, This exposure produces precursors ofTiucleation centers (Ag subzero and 
iotrinsic color centers). The second exposure to higli power visible radiation partialty 
ilestroys those precursors. Therefore, aRertliermal development, refractive index in 
double exposed area is higher tlian in a single exposed area but lower that in unexposed 
area. This difference enables recording of phase hologram by illumination with a unifonu 
UV pattern followed by illumination with an interference pattern of high power visible 
radiation. This process was not disclosed in prior art publications. 

Claims 1, 13, J5 and 23 have been amended to clarify the composition of the PTR 
glass used (total contamination with metals and heavy metals below approximately 5 
parts per million as described on page 12, lines 8-11) and tlic effects of the exposure to 
the UV light and the visible light source on the PTR glass (page 18, Hues 3-12) (nonlinear 
transformation of nucleation centers - page 22, line 22 to page 21, line 1) to produce a 
hologram with 100% diffraction efficiency (page IS, lines 13-15). Also sec the summary 
discussion on page 20, lines 3 to page 21, lino 4. 

For the reasons provided, AppHcant beheves that amended claims 1, 13, 15 and 
23 are patentable over Gaissinsky, Bukharev and Araujo and thus, requests removal of 
the section 102 rejections. 

Claims 1-10, 12, 13, 15-21 and 23-24 were rejected as being unpatentable under 
35 U-S.C. 103(a) as being unpatentable over Araujo in view of Bukharev. For the 
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reasons provided above in regard to the section 102 rejections, applicant believes that 
claims 1-25 are allowable over the cited references. 

In view of the foregoing considerations, it is respectfully urged that claims 1-25 
be allowed. Such action is rcspectfiiUy requested. If the Examiner believes that an 
interview would be helpful, the Examiner is requested to contact the attorney at the below 
listed number. 

Respectfully Submitted; 



Brian S. Steinbcrger 
Rcgi.stration No. 36,423 
101 Brevard Avenue 

r. Z' / / Cocoa, Florida 32922 

Date ^ ^^y^ *^ Telephone: (321) 633-5080 
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Recording volume holograms in silicate glasses 

L Glebov, O. M. Efimov, G, T, Petrovskii, and P. N. Rogovtsev 



ft*- 



(Submtlferi QctobtfJ. 19B7> 
Pis'mi ZJi. Tckh. Fiz. 10, ^-i^-UO [Mai^ 20k \9t4) 



Color «ptHr3 In crystolfl have saveraT advanUg^^ 
^'yj^roccJlrtar^ photngcapblc iriai^rjftla Tor uso So the r«- 

^gllAfld (n pluses, whtch nro mors homo^cocaus and 
i^OfD jjjH no rally avallabltf, Thftte-'dimenalmiSil holograma 
^effl redOrdiid In 4 gUss In BeL 2, where tht beam 
^xi3i a heUum ^tKkoti XA6cr Was used la bleach radUtlon- 
(aductrd calOY dAivterd. The potaodLom borate i^U^s 119 ed 
(D tboae eyperlmaatap hav/««or, hAa ccrtftln d(aadvAntftec»- 
5ladD ttie cn^l^r C4httfra In thl^i filqas are uostable Ot room 
tfln\[W)rat»)rft, iK« holognim dUappear^ aficr a day or so, 
^sdcliiCon, thd recojistrucUng It^ht bleQCbes ihc color 
e<!utor/» ftrtd dcatroya ihc holo^mm, Furiii^rmOro, that 
pivttculor fflasa la not rnAnurtieiored coinmerefRn/ aoc) 
Duifli be flpeciftlty produced, tn thla letter s^'e foporl d 
ibid[y of the rec?>rdTnt; of volume holotframs over a broad 
jpccUol tBugQ Id flillcate gU;T«ied, whloli are free of itiese 

lJl6fldVflIll4l{(Cd. 

H b^fl been ohown *ilccT><herc^ thnt color c«i)terfl In alli- 
cabj QfoiVU glaiJteiS ar<? stable^ nt room U'lHt^jraturc and 

not bt«flcH«d by t[\t boom fram a holrqm-^ncon Iwer.' 
•Wd pocordloffly BludUd the posslbllUy of k-ecordlfiff holo-' 
*g;n5m;> JtH3 Optical glass, SVV window glaai», and apcctal- 
•'ly pi-odueed V^lk^n alllcnlfl f;lQSd93 with g lew Impurely 
jCOolenU The^^mplcs wer<; plnne-pnrAllel ptales mni 
jjbldt. Ttw^ Wore bonibnrdcd with y ray* (-10^ H> lo forn> 
jtbe color ocntorn. The absofpttcn spcctruiki of the stuble 
jgpjotf cwiUri In Uxotio ^IxidaiUI Cans2ats o| Tour broad and 
iwcrlapplDff bands wUb X^^^ = 230. 3?g. 450, a^>d 615 nm 
^JfL Tho anntplea A»cre exposed to the fcuirth liar- 
l^onJc of the beam from q ^fnjlc-frctjuRncy V^O:Nd laacr 
lU/- £36 nm), a nUrouea lfl*ef (^, o 337 ftin). v hollilm - 
vWrfoiImti laaer (\ 440 nm), and a heUum-^neoi) laser 
,R, « nuO. ft wtia ^^lu^wi that the lijjht at these wave- 
/IfeHsiha opll^^QlIy breaches the color center^. The cfnclent.'y 
[ptlhha hleftch(nt' /aUa off ahaprly with Irtcroaslng "wTive- 
jjanglb of ibn Bxeitlng light, niumlnatlon at\ = 503 nm 
J^roductis 0 bleaching of 7^10f% only at an expoauro *-lC* 
Il thua bcComca poasiblq to Udu light wllU \ ■£ 
^o I'GcOrd the haJt^^fum^ and llfjht with A = 633 T^m 
• ror nondesiructlvo tccDnalruecfoh. Special mtinsurcraontu 
wrlflnd ibftL Dtorag« of ths colored aamplca at room tern- 
Jj'^ahjre for u year rn^uUud Cn no algnKlCAnt tjacttaic 
» llJ« obBorptlon coRlUoloal. 

Vi wore «xpogured lo copropagiitinB bcain* 

y^^^P^t**! fr«qi»OncrDS of 30 and 2000 mm^L U ha^ been 
J^jwf tJiat thfl pDntmgro of light with X M3 nm Ihrough a 
J"**'^ lh« «ainpl« which hiifl beert partiqlty bleached by 
™ mathod gives rlao to a diffrtiuMon pattern which «0r~ 
rwponda to diffraction by a perfo^Jlc struchiro. Cftn- 
'flqueuHy^ a dllfrflctfon-f!;ratingholoffram (a recorded In 

* «atnplc. Tho hiaU angular aelecrilvity of the holoj^ramd 
^J'actlon of a dejfvee) hdloatoa that Ihc recording Is 
™l^ovcr ihu enUrc UiicVntrsii of th« gU^y. Tho raaxl- 

^ diftmctlQ,, iiincfoncy renehod [n Ihcso ejcparfmonta 
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v^qs 0.57o. The expofliire reqatrt»d to r<Hrord holograma 
with a diffraction efficiency of 0.05%'0,l^ arn Uated In 
Tabic I, We sco from Ibfa tabic that tha phototscnaHlvity 
raachiis a maxlrt^nt In the Car-uUravfoUt part of the 
apcctruo\, tn order to make recordCpS.i (ti thU port of 
th< spectrum, however, It la titfCOBflaiy to Uflo htsb-puHty 
fiUsaoa without any Imporlty ultrsuiolak abaorptloo. -A 
comparison of the eXpoaurtrs for the and pVVgleaaeii 
(mplte? Ihm (ho photDsvnsIUvUy depends atron^ly qh th^ 
COcipiwHtlon, ov«u for sla«aes of Ui« ^nmft type, Thla 
atrfitr^; dcpendeaee on the cofnpojrition susS^tD that U 
might b<^ poaalWc to producO highly sefuHtlvo glnsaca for 
KCordIng holograms. It ahould he coled \fi thlH connecHtm 
that the diffraction effiotcncy depetvdjt not only on the con\- 
^oaiUon of Uii^ gloss but ol«o on thQ y doce And the ex- 
posure, but a apeofal study wlU bo retiulr«d to Identify tho 
optlnmm record in oonditioiia^ 

In f^c^mo other expartniBnts« vre reooHod and reoon- 

scnictcd holo^rahJ:? In opposfloly directed beawo at the 
5£>;ne wovt^cngth " 4 10 nm>. The recording of a holo- 
gram under the^jc conditions confirms that the v~cr>lorvd 
glaaaes havu a high apatrol rosolutiofl fatIe«at5Qoo mm"^) 
as 0 inntcriDl for recording boloRrar/>«. We v|j»h lo om- 
phasiiQ that in addition to bernjf able to store (he }nfor- 
tnotlon for n TonK time thc^^e glaixces can be reused for 
recording aflor being bltached fay 9 thermal fr ^ loa- 
250'a or optical (\ < .150 Tim) motbod and thon r«polored. 

In sutTJmary, those experiments demonairaJe that Ui^ 
podSlble to rcr.ord holosravki^ In y "colored, commorclnlly 
produced sU Icatc glasses^ Th«so hDlo^rains arc not 
Meadn^d during- r^eottslructfon by the beam from a hofUijn- 
ncon taaer, th«y have a high spatial rusolutjon, and they 
cm aiota the holograms for a long tlnm. The offect found 
hflro might for holoi^raTn recording In optical 

olDm<*nta mnde of alllonto ulasa. 

V. Sinpovv Zh^ N&ucha. Prlkl. Foibt^r, KlooiiMcogt. 1^ 29B (107DJ, 
'a, a. aakhAraev. N. L Shcjrf'Vov, 7o4 Y«li«V. Pil'mj 2!^ TeHU. 

FL:. 1. Slti (177S? pov, TecX Ptiyu Uft- 1, 421 (t^l&Ji. 
'a V, pyq/a^rwnJcaya. V, V, Vatgjn, N. ATuka, »nrt r, Orion OTttit 

of MUtiOM Oil tnorguilc Cl^uct, Aiomlzdai: titOicOW (tOAQjt 
\ D, Ciebotf Jiid M. H. Tohnol. FU. KUiTi.SHia« J, M6 flOKU. 
H, Mickey. K U SnJlriw «Bd a. lblpe«(Dp |. Pliy», Chcro. 5iUld» J7, 

Tranalniad by Davo Paraona 
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